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REPRESENTATIVE -FIGURES: 1 



ABSTRACT : 



A method of and a device for cleaning a silicon wafer, and a method of and a device 
for cleaning contamination metals and contamination particles adhered on the wafer 
surface at the same time. 

The silicon wafer is cleaned by using a cleaning solution comprising an aqueous 
solution containing low concentration hydrogen fluoride of 0.0001 to 0.05% by weight 
and hydrogen peroxide while applying ultrasonic vibration to said cleaning solution. 
Alternatively, the silicon wafer is cleaned by dipping it in a cleaning solution 
comprising an aqueous solution prepared by dissolving hydrogen fluoride and ozone. 
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Jul 23, 2002 



DOCUMENT- IDENTIFIER: US 6423146 Bl 

TITLE: Method for cleaning a semiconductor substrate 



Current US Cross Reference Classification (1) : 
134/26 

Current US Cross Reference Classification (3) : 
134/902 

CLAIMS : 

5. The method according to claim 2, further comprises: a third cleaning step of 
supplying, after the rinsing step, ozone water to the cleaning chamber through an 
ozone water supply line with an injection device such that the ozone water is 
applied to the surface of the substrate ; a fourth cleaning step of generating, after 
the oxide film is formed, a second cleaning liquid in which ozone water is supplied 
through the ozone water supply line and one of hydrogen fluoride and hydrochloric 
acid is injected into the injection device to mix the ozone water with said one of 
hydrogen fluoride and hydrochloric acid, and supplying the second cleaning liquid to 
the cleaning chamber such that the second cleaning liquid is applied to the surface 
of the substrate, thereby to clean the surface thereof; and a second rinsing step of 
supplying pure water to the cleaning chamber such that the pure water is applied to 
the surface of the substrate to rinse the surface thereof, after the second cleaning 
liquid is supplied to the cleaning chamber for a predetermined time period or a 
predetermined amount of the second cleaning liquid is supplied thereto. 
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File: USPT 



Nov 27, 2001 



DOCUMENT- IDENTIFIER: US 6323140 Bl 

TITLE: Method of manufacturing semiconductor wafer 



Detailed Description Text (5) : 

After the final polishing, the surface of a semiconductor wafer is subjected to a 
high-degree cleaning by a final cleaning process (step 1) using the ozone -containing 
ultrapure water and DHF (dilute HF) and drying, and then an oxidation treatment is 
performed by immersing the wafer surface for 5 minutes in an aqueous solution of 
ozone having the ozone concentration adjusted to about 7 ppm at normal temperature 
thus forming a protective oxide film of about 0.7 nm in thickness (step 2). 

Detailed Description Text (22) : 

Firstly, a semiconductor wafer subjected to a final polishing is subjected to a 
final cleaning process (step 21) using an ozone - containing ultrapure water and DHF 
(dilute HF) to obtain a highly cleaned surface and then dried; immediately 
thereafter the surface of the semiconductor wafer is subjected to an oxidation 
treatment for 5 minutes by immersing its surface in an aqueous solution of ozone 
adjusted to an ozone density of about 7 ppm at the normal temperature thereby 
forming a protective oxide film of about 0.7 nm in film thickness (confirmed by the 
analysis of an XPS instrument) (step 22) . The semiconductor wafer formed with the 
protective oxide film is dried in a clean air and then, after it has been stored in 
a clean atmosphere for a given time or immediately thereafter, the semiconductor 
wafer is loaded in a CVD epitaxial growth furnace R thereby performing an oxide film 
removing process in the furnace (step 23) . 



Current US Cross Reference Classification (4) 
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File: USPT 



Mar 20, 
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DOCUMENT- IDENTIFIER: US 6203627 Bl 
TITLE: Cleaning method 



Brief Summary Text (5) : 

A cleaning method that is widely used during the process of manufacturing 
semiconductor devices generally involves immersing objects to be processed, such as 
semiconductor wafers or glass substrates for LCDs (hereinafter called " wafers ") , 
sequentially into a series of cleaning tanks, each filled with a chemical 
(processing liquid) such as ammonia water (NH.sub.4 OH) or hydrofluoric acid (HF) or 
a rinse liquid such as distilled water or ozone water, to clean them. 

Brief Summary Text (6) : 

A so-called one-path type of apparatus is known in the art as one form of this 
cleaning apparatus, wherein a rinse liquid (such as distilled water or ozone water ) 
and a dilute liquid (for example, diluted hydrofluoric acid (DHF) including a rinse 
liquid and a chemical) such as hydrofluoric acid (HF) are supplied in turn in the 
same processing tank, and a wafer or the like is immersed within this rinse liquid 
and diluted liquid for a predetermined time to clean it. With this cleaning 
apparatus, a dilute liquid (such as DHF) comprising a predetermined quantity of a 
chemical mixed into a rinse liquid is poured into the processing tank and the wafer 
or the like is immersed in this dilute liquid (DHF) , or the dilute liquid is 
supplied into the processing tank after the wafer or the like has been accommodated 
therein, whereby an etching type of " cleaning " can be performed to remove particles 
adhering to the surfaces of the wafer or to remove metals such as Ni and Fe or 
natural oxide films that have adhered physically or chemically thereto. The wafer is 
subsequently immersed in rinse liquid that is supplied to the processing tank, so 
that any chemical adhering to the wafer surfaces can be removed. 



Current US Cross Reference Classification (1) : 



134/26 
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File: USPT 



Nov 9, 1999 



DOCUMENT- IDENTIFIER: US 5979474 A 

TITLE: Cleaning equipment for semiconductor substrates 
Detailed Description Text (21) : 

The present invention is configured as described above, and by controlling a 
temperature of the treating liquid, an etching ability of HF and an oxidizing 
ability of ozone are kept constant and the cleaning liquid having a stable action 
and effect can be obtained. Furthermore, since the mixing ratio of the cleaning 
liquid by mixing HF and the ozone -dissolved water can be kept constant, the cleaning 
liquid capable of stably cleaning the wafer surface can be used continuously. 

Current US Cross Reference Classification (2) : 
134/902 



Record Display Form 



http://westbrs: 8002/bin/gate.exe?f=doc&. . =&p_Message=&p_doccnt= 1 &p_doc_ 1 =PTFK 




□ 



Generate Collection 



Print 
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File: USPT 



Jun 2, 1998 



DOCUMENT- IDENTIFIER: US 5759971 A 

TITLE: Semiconductor wafer cleaning liquid 



Abstract Text (1) : 

A semiconductor wafer cleaning liquid includes an aqueous hydrogen fluoride (HF) 
solution having a HF concentration between 0.03% and 0.05% by weight, which is 
adjusted to 2 0. degree. C. or below and into which ozone is directly dissolved up to 
a saturation point. A method for cleaning semiconductor wafers incudes the steps of 
charging an aqueous HF solution adjusted to 20. degree. C. or below and having an HF 
concentration between 0.03% and 0.05% by weight into a treatment bath; dissolving 
ozone into the aqueous solution up to a saturation point to prepare a cleaning 
liquid; dipping to etch semiconductor substrate into the cleaning liquid in the 
treatment bath; and rinsing the semiconductor substrate with pure or ozone -dissolved 
water in a bath separate from the treatment bath. 

Brief Summary Text (15) : 

Further, this invention relates to a method for cleaning semiconductor wafers 
comprising charging an aqueous solution adjusted to 20. degree. C. or below and 
having an HF concentration between 0.03% and 0.05% by weight into a treatment bath 
and dissolving ozone up to a saturation point into the above aqueous solution to 
prepare a cleaning liquid, dipping to etch a semiconductor substrate into the 
cleaning liquid in the treatment bath, and feeding pure water or ozone -dissolved 
water to rinse the semiconductor substrate . In this case, the substrate is basically 
rinsed in another bath, but it may be rinsed in the treatment bath, and then in 
another bath. 

Detailed Description Text (9) : 

As to the particle removing ability, when a wafer is treated with the DHF cleaning 
in a concentration range effective for removal of metal for 10 minutes, the water 
has a hydrophobic surface and attracts particles very easily because the natural 
oxide film is removed. Thus, the treated surface is required to be hydrophilic, so 
that this embodiment dissolves ozone gas into an aqueous DHF solution to provide the 
treating liquid with a powerful oxidizing ability. To keep the treated water surface 
in a hydrophilic condition, the dissolved ozone concentration is required to be 20 
ppm or above when the HF concentration is less than 2 0 ppm, the HF etching ability 
excels the oxidization rate of ozone, and the treated wafer surface becomes 
hydrophobic. After treating the wafer in the treatment bath 2, the rinsing in the 
rinse bath 10 independent from the treatment bath 2 (Ex. 1) can oxidatively 
decompose organic substances on the wafer surface and also can uniformly stabilize 
the hydrophilicity of the surface. 



Current US Cross Reference Classification (1) : 



134/3 



